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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MO NTH (S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 18 November 2005 . 
2a)D This action is FINAL. 2b)£<] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [Xj Claim(s) 34-51 and 70-87 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) (El Claim(s) 34-51 and 70-87 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)[3 The drawing(s) filed on 08 April 2004 is/are: a)[3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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2. (3 Certified copies of the priority documents have been received in Application No. 09/100.812 . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election of group I, claims 34-51, in the reply filed on November 18, 
2005 is acknowledged. Because applicant did not distinctly and specifically point out 
the supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Status of the application 

Claims 52-69, directed to a non-elected invention, have been cancelled. New 
claims 70-87 have been submitted, which fall within the elected invention. Claims 34-51 
and 70-87 are examined on the merits. 

Information Disclosure Statement 

The information disclosure statements filed July 28, 2004, November 22, 2004, 
February 11, 2005, February 28, 2005 and June 30, 2005 have been considered. 

The information disclosure statement filed July 28, 2004 fails to comply with 37 
CFR 1.98(a)(3) because it does not include a concise explanation of the relevance, as it 
is presently understood by the individual designated in 37 CFR 1.56(c) most 
knowledgeable about the content of the information, of each patent listed that is not in 
the English language. It has been placed in the application file, but the information 
referred to in EP 0560156 has not been considered. 
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Applicant has also submitted two lists of references, one having more than 4000 
references, related to pending litigation of patent 6,573,099. These lists have not been 
reviewed because they are not proper information disclosure statements and fail to 
comply with the provisions of 37 CFR 1.97, 1.98 and MPEP § 609, specifically the 
requirements of 37 CFR 1.98 (a)(1)(H) and (a)(1)(iii). 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 34-51 and 70-87 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. This is a written description 
rejection. 

Claims 34 and 70 are directed to methods of reducing expression of a gene in an 
animal cell comprising administering an RNA that has been expressed from a vector 
containing two copies of a structural gene sequence that is at least 80% identical to a 
region of the target gene. The term structural gene is broadly defined as any nucleotide 
sequence capable of being transmitted into mRNA. The genus of structural genes from 
all animals that are useful in the instant methods is extremely large. The genus of 



Application/Control Number: 10/821,726 
Art Unit: 1635 



Page 4 



compounds that are sequences at least 80% identical to a region of this large number of 
structural genes expands the genus still further. 

The specification describes expression constructs that contain full-length 
sequences of BEV polymerase, tyrosinase, GFP and Lacl genes and fragments 100- 
200 base in length of tyrosinase. The specification does not describe expression 
constructs comprising sequences with less than 100% identity with a target gene, nor 
do they describe any constructs comprising structural gene sequences of any degree of 
identity that meet the size limitation of 20-30 nucleotides that is recited in some claims. 

The prior art does not provide representative samples of the genus of sequences 
that are structural gene sequences having at least 80% identity with a region of a target 
gene. 

In order for the written description provision of 35 (JSC 112, first paragraph to be 
satisfied, applicant must convey with reasonable clarity to those skilled in the art that, as 
of the filing date sought, he or she was in possession of the invention. The invention is, 
for purposes of the 'written description' inquiry, whatever is now claimed. For example, 

MPEP 2163 states in part, 

"An adequate written description of a chemical invention also requires a precise definition, such 
as by structure, formula, chemical name, or physical properties, and not merely a wish or plan for 
obtaining the chemical invention claimed. See, e.g., Univ. of Rochester v. G.D. Searle & Co., 358 F.3d 
916, 927, 69 USPQ2d 1886, 1894-95 (Fed. Cir. 2004) (The patent at issue claimed a method of 
selectively inhibiting PGHS-2 activity by administering a non-steroidal compound that selectively inhibits 
activity of the PGHS-2 gene product, however the patent did not disclose any compounds that can be 
used in the claimed methods. While there was a description of assays for screening compounds to 
identify those that inhibit the expression or activity of the PGHS-2 gene product, there was no disclosure 
of which peptides, polynucleotides, and small organic molecules selectively inhibit PGHS-2. The court 
held that M [w]ithout such disclosure, the claimed methods cannot be said to have been described.")." 

The skilled artisan cannot envision the detailed structure of the encompassed 
genus of compounds that are structural gene sequences that are at least 80% identical 
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to a region of a target gene, regardless of the complexity or simplicity of the method of 
isolation. Adequate written description requires more than a mere statement that it is 
part of the invention and reference to a potential method for isolating it. 

Therefore, while the specification provides adequate description of constructs 
containing full-length sequences of BEV polymerase, tyrosinase, GFP and Lad genes, 
the full breadth of the many genes, known or unknown, and the many compounds that 
are at least 80% identical to a region of a target gene and reduce expression of a target 
gene that are encompassed by the claims do not meet the written description provision 
of 35 USC 112, first paragraph. The species specifically disclosed are not 
representative of the genus because the genus is highly variant. 

Claims 40-42, 44-47, 76-78 and 80-83 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. This is a new matter 
rejection. 

The instant claims were presented in a preliminary amendment filed with the 
instant application and are not considered part of the original disclosure. Claims 40-42, 
44, 45, 76-78, 80 and 81 recite structural gene sequences having specific lengths of 18, 
19, 21 , 22 or 23 nucleotides. Claims 46, 47, 82 and 83 recite that the two copies of the 
structural gene sequence are the same length or about the same length. The 
specification broadly defines a structural gene as a nucleotide sequence capable of 
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being transmitted to produce mRNA and discloses at page 10 that the structural gene 
component of the synthetic gene is identical to at least about 30 contiguous nucleotides 
of an endogenous, foreign or viral target gene. In the following paragraph the 
specification discloses that a preferred structural gene component is "at least about 20- 
30 nucleotides in length derived from a viral DNA polymerase, viral RNA polymerase, 
viral coat protein or visually detectable gene". The specification does not contemplate 
use of structural gene sequences with the exact lengths recited in the claims; no 
working examples describe structural gene sequences having the recited lengths. The 
specification is silent with regard to the relative lengths of the two copies of a structural 
gene sequence. The specification contains no disclosure that would lead the skilled 
artisan to use a structural gene sequence having the specific lengths within the 
disclosed range. The range disclosed in the specification as being the preferred length 
of viral genes or visually detectable genes does not lead the skilled artisan to use a 
particular length of a structural gene throughout the scope of the claimed structural 
genes. If applicant believes the specification provides support for the claims, it should 
be pointed out by page and line number in any response to this action. 

Claims 34-51 and 70-87 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for methods of reducing expression of a 
target gene in an animal cell in vitro, does not reasonably provide enablement for a 
method of reducing expression of a target gene in an animal cell in vivo in any 
organism. The specification does not enable any person skilled in the art to which it 
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pertains, or with which it is most nearly connected, to use the invention commensurate 
in scope with these claims. 

The following factors as enumerated In re Wands, 858 F.2d 731, 737, 8 USPQ2d 
1400, 1404 (Fed. Cir. 1988), are considered when making a determination that a 
disclosure is not enabling: the breadth of the claims, the nature of the invention, the 
state of the prior art, the level of ordinary skill in the art, the level of predictability in the 
art, the amount of direction provided by the inventor, the existence of working examples 
and the quantity of experimentation needed to make the invention based on the content 
of the disclosure. 

The claimed invention is directed to methods of inhibiting gene expression in an 
animal cell by introducing an RNA that includes the transcription product of a genetic 
construct having two copies of a structural gene wherein one copy is in the sense 
orientation and the second copy is in the antisense orientation and comprises either a 
mammalian or avian terminator. The RNA can be ribonucleotides or ribonucleotide 
analogues and in some embodiments has a length of 20-30 nucleotides. The two 
copies of the structural gene can be under control or single or multiple promoters and 
may optionally be separated by a stuffer sequence. The scope of the instant claims is 
such that it embraces methods performed in vitro in cell culture as well as in vivo in an 
organism. 

The RNA used in the method does not have to synthesized in the cell but can be 
transcribed from the genetic construct in vitro and then introduced into the cell. 
Therefore, the scope of the instant claims encompasses methods performed in any 
animal and is not limited to avian and mammal. 
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The specification describes genetic constructs comprising structural genes 
placed into commercially available plasmids. The specification does not provide any 
working examples of the use of these vectors in inhibiting gene expression in any 
animal cell in vitro or in vivo. 

Problems related to in vivo use of nucleic acids were well known in the art at the 
time of invention and persist to the present day; see Opalinska et al. (Nature Reviews 
Drug Discovery 2002, cited on IDS). Such problems include the inability to specifically 
deliver an effective concentration of a nucleic acid to a target cell, such that a target 
gene is inhibited to a degree necessary to result in a measurable or therapeutic effect. 

Opalinska et al. state on page 51 1 

"[l]t is widely appreciated that the ability of nucleic-acid molecules to modify gene expression in vivo is 
quite variable, and therefore wanting in terms of reliability. Several issues have been implicated as a 
root cause of this problem, including molecule delivery to targeted cells and specific compartments 
within cells and identification of sequence that is accessible to hybridization in the genomic DNA or 
RNA" and in column 2 of the same page, "Another problem in this field is the limited ability to deliver 
nucleic acids into cells and have them reach their target. Without this ability, it is clear that even an 
appropriately targeted sequence is not likely to be efficient. As a general rule, oligonucleotides are 
taken up primarily through a combination of adsorptive and fluid-phase endocytosis. After 
internalization, confocal and electron microscopy studies have indicated that the bulk of the 
oligonucleotides enter the endosome-lysosome compartment, in which most of the material becomes 
either trapped or degraded." 

Given this unpredictability, the skilled artisan would require specific guidance to 
practice the claimed methods in vivo in all organisms, with a resultant inhibition of gene 
expression, as claimed. Often formulations and techniques for delivery in vitro (cell 
culture) are not applicable in vivo\ due to differences in the physiological conditions of a 
cell in vitro versus in vivo, the uptake and biological activity observed in vitro would not 
predictably translate to in vivo results. Given these teachings, the skilled artisan would 
not know a priori whether introduction of nucleic acids in vivo by the broadly disclosed 
methodologies of the instant invention, would result in the nucleic acid reaching the 
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proper cell in a sufficient concentration and remaining for a sufficient time to provide 
successful inhibition of expression of a target gene. In fact, the state of the art is such 
that successful delivery of nucleic acid sequences in vivo or in vitro, such that the 
nucleic acid provides the requisite biological effect to the target cells/tissues/organs, 
must be determined empirically. 

The specification does not provide the guidance required to overcome the art- 
recognized unpredictability of using nucleic acids for in vivo applications. The teaching 
of the prior art does not provide that guidance. 

Thus, the specification is not enabling for the broad claims of inhibiting the 
expression of any target gene in an animal cell in vivo, as the art of inhibiting gene 
expression by introducing nucleic acids into an organism is neither routine nor 
predictable. The amount of experimentation required is such that one of skill in the art 
could not practice the invention commensurate in scope with the claims without undue, 
trial and error experimentation and therefore, claims 34-51 and 70-87 are not enabled. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 34-51 and 70-87 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fire et al. (US 5,605,559, cited on IDS) as evidenced by Zhang et al. 
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(Cell 2004, vol. 118, pages 57-68), in view of Jendrisak et al. (US 4,766,072, cited on 
IDS), Noonberg et al. (US 5,624,803, cited on IDS) and Florkiewicz (US 5,891,855). 

The claimed invention is directed to methods of inhibiting gene expression in an 
animal cell by introducing an RNA that includes the transcription product of a genetic 
construct having two copies of a structural gene wherein one copy is in the sense 
orientation and the second copy is in the antisense orientation and comprises either a 
mammalian or avian terminator. The RNA can be ribonucleotides or ribonucleotide 
analogues. The two copies of the structural gene can be under control of single or 
multiple promoters and may optionally be separated by a stuffer sequence. 

Fire et al. teach a method of inhibiting gene expression in cells, including animal 
cells, using double stranded RNAs. The double stranded RNA comprises a sequence 
complementary to a portion of the target gene and a sequence identical to a portion of 
the target gene. At column 4, lines 41-46 Fire et al. teach that the dsRNA can be 
formed from 1 or 2 strands and can include modified nucleotides. At columns 8-9, Fire 
et al. teach that the RNA can be synthesized in vivo or in vitro, can be expressed from a 
vector and can have a length of 25-400 nucleotides. As evidenced by the post-filing art 
of Zhang et al., Dicer is a multidomain ribonuclease that processes long dsRNAs to 
fragments of approximately 20 nucleotides during RNA interference. Although Fire et 
al. are silent as to the cleavage of long dsRNAs into double stranded duplexes about 20 
nucleotides in length, the long dsRNA molecules disclosed by Fire et al. are necessarily 
cleaved into such duplexes. As stated in the MPEP (see MPEP 2112), something that 
is old does not become patentable upon the discovery of a new property. The claiming 
of an unknown property which is inherently present in the prior art does not necessarily 
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make the claim patentable. There is no requirement that a person of ordinary skill in the 
art would have recognized the inherent disclosure at the time of the invention, but only 
that the subject matter is in fact inherent in the prior art reference. Therefore, because 
Fire et al. teach administering dsRNA and the resultant RNA interference, and it has 
since been discovered that this effect is mediated by the activity of Dicer, which cleaves 
long dsRNA into fragments that are about 20 nucleotides long, the teachings of Fire et 
al. include sequences that have the recited lengths. Fire et al. do not explicitly teach 
expression of dsRNA from vectors comprising a mammalian or avian terminator and 
under control of single or multiple promoters or that that RNA sequences can be on the 
same or different strands. 

Jendrisak et al. teach that cloning of DNA sequences into plasmid or viral vectors 
is routine in the art. Jendrisak et al. also teach particular vectors for production of RNA 
that comprise multiple promoters and allow production of RNA copies of either strand of 
any cloned DNA sequence, including production of both strands at once to produce 
double stranded RNA. Jendrisak et al. provide working examples of the construction of 
the vectors and the production of RNA from such vectors, wherein the expressed RNA 
transcripts range from 11 nucleotides to 1,418 nucleotides long (see Examples 1-4,cols. 
4-11). Jendrisak et al. teach that a single vector comprising dual promoters providing 
for sequential or simultaneous transcription of both sense and antisense strands allows 
for greater efficiency of RNA production. 

Noonberg et al. teach oligonucleotide generators, expression constructs that 
provide high efficiency production of oligonucleotides. Noonberg teach particular vector 
constructs that comprise a promoter, a sequence to be transcribed and a terminator. 
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Noonberg et ai. exemplify their invention by teaching the use of the human U6 promoter 
and terminator and teach that this promoter/terminator combination is preferred 
because the U6 gene is known to be produced in high yield and terminate cleanly when 
transcribed by RNA polymerase III. 

Florkiewicz teaches vectors to express proteins and additionally teaches the 
generality of the elements of expression vectors: 

It will be recognized that other cell types, vectors, promoters, and other elements used for expression 
may be readily substituted according to well known principals. At minimum, a vector construct 
containing the leaderless protein must have a promoter sequence that is active in the target cell. 
Optionally, and preferably, the construct contains an enhancer, a transcription terminator, and a 
selectable marker. Such vectors are chosen to be suitable for the species or tissue type of the 
transfected cell. The cell may be mammalian, avian, or other eukaryotic cell, including yeast, in 
origin. 

Noonberg et al., Jendrisak et al. and Florkiewicz provide complementary 
teachings regarding the routine nature of expressing nucleic acid sequences from 
vectors and that the number and configuration of the promoters and the expressed 
sequences is chosen based on the unique features of vectors to produce the 
oligonucleotides desired for a particular application. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use the method taught by Fire et al. of using vector-expressed double 
stranded RNA to inhibit gene expression and to make the RNA from vectors that 
comprise a mammalian or avian terminator sequence and express the RNA from one or 
more promoters as taught by Noonberg et al. and Jendrisak et al. Fire et al. provide a 
motivation to inhibit gene expression with RNA produced by a vector by explicitly 
suggesting double stranded RNA be produced by a vector. Noonberg et al. provide a 
motivation to produce the dsRNA from a vector that comprises a mammalian terminator 
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by teaching that vectors comprising such terminators are efficient producers of 
oligonucleotides. Jendrisak et al. provide a motivation to put the sequences in two 
strands under control of multiple promoters by teaching that such vectors produce RNA 
more efficiently than multiple vectors. Florkiewicz provides a motivation to make a 
vector comprising the elements that are necessary to produce a nucleic acid in the 
specific cell type to be used. One of ordinary skill in the art would have had a 
reasonable expectation of success in combining the teachings of Fire et al. with the 
teachings of Noonberg et al. and Jendrisak et al. because Fire et al. teach that double 
stranded RNA inhibits gene expression and each of the reference individually teaches 
that production of RNA from vectors is routine in the art. 

Thus, the invention of claims 34-51 and 70-87 would have been obvious, as a 
whole, at the time of invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Vivlemore whose telephone number is 571-272- 
2914. The examiner can normally be reached on Mon-Fri 8:45-5:15. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Paras can be reached on 571-272-4517. The central FAX Number is 
571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
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Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 



Tracy Vivlemore 
Examiner 
Art Unit 1635 
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May 19, 2006 




